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q = G−1µ
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_\
"=  M8I  i\j ZMde
u(k)
#"=3Vc[MIK
i9N`bﬀ4N WN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v ∈ (L∞)n ¶ Φ(v) wyu®:kC%«xutrsikC,qr|ﬂwygik§¸Autrt B∞(0, ε) z¹ (L∞)n ± ¦ ¹ v u|  u uk]z:t{swyq{z:|,z¹ 2d;± N7¶:wygik$
wg\s"yuxwyqr¹º ‖v‖
∞
< ε
u|  ‖u‖
∞
< ε
±
vq{|iQwygikIkC·Nsuwqrz| 2O;±65$lP7¶i¨,k]wg\sgu4«:k¶u ‖A‖
∞
< 
¶
‖Φ(u)− Φ(v)‖
∞
≤ 2ε(sinh ε)‖u− v‖
∞
.
2O;i±95 W7
¬Xkw
k = 2ε(sinh ε)
± ¦ w"qvtrkCuwguw,¹ºz:
ε
sEqrk$|NwtrﬂjutrtJ¶i¨,k gu4«k
k < 1
±2fgiqvj@kCu|,wgAuxw
u = v
±
 zx¨ ¨,k«:k$yqª¹º@wyguxw,¹ºz
ε
s E$q{kC|Nwtrjutrt>¶
Φ
qvz:|:wyyu:/wu|NwR¹ºyzj
B∞(0, ε)
wyznq{wyk$t{¹¶iu|  wg\sC¶Nwguw
wgikkC·NsikC|k
v(k)
 k©A|ik  qr|ﬂwygik wgikCzyk$j $z|\«kC:kCLwzx¨u  wygikIsi|iqv·Nsikz:t{siwqrz|
v = Φ(v)
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β = 0
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v0
¶
wgikCkk$\qvwu| 
ε
sgµwgAuxwq{¹ ‖A‖
∞
< ε
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P
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Rin
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√
Rin = P/
√
c1
¨gk$yk
c1

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
 z|
Rin
¶<¹ºz:
©ik
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αi
¶
RLi
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i = 1, . . . , n
7u|

R0i
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i = 2, . . . , n
7u|

P
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Rin =
4P 2
q21
‖ coshu1‖21 =: g(Rin).
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
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¶^wgik

uwyugu4«:k2wz§¸Ak%wyu®kC|Iq{|wgik,k$w
Ωδ
¨q{wg
δ
s E$q{kC|Nwtr
jutrt>±
Ã"kCk:¶:¨,k"gzx¨ wyguxw%si|

kC%z:|

q{wqrz|Rz|
P
u|

wygik

uxwyu:$¶:¨%k"Cu|@©|

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kC·Nsuxwyq{z:|Mq{¹Rwgik

uwyu:uyk
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j@ut{tfSGwygiqv§j@k^u|dqr|d~Auwqvsitvuwguw§wygikQztrswyq{z:|
Rin = g(Rin)
qr]trz:k
wz
1
± wL·Nsiqr«xutrk$|Nwtr¶iwgiqvj@kCu|,wguw √
c1
qr$t{zNk]wyz
P
z 1
2q1‖ coshu1‖
−1
1
qrtrz:k§wyz
P
±

iz:
δ > 0
¶¨,k]qr|Nwyz

sk]wygik ¹ºztrt{zx¨qr|ikwLG
Uδ := { (R0j )nj=2, (RLi , αi)ni=1 | |R0j − 1| < 1, |R0i − 1| < 1,
u|
 |αi| < δ }. 2Ò± W7
²kk$w
X = (R02, . . . , R
0
n, R
L
1 , . . . , R
L
n , α1, . . . , αn) ∈ R3n−1
u|k$trk$j@k$|Nw8z¹
Uδ
±

zwykLwyguxw2q{¹ |R01−1| <
δ
wygik$|
(R01, X) ∈ Ωδ
±
²k¨yqªwyk
qj(R, X)
¹ºz+wgk,$zNkEqrk$|Nwy+z¹
q = G−1µ
¨gikCk
µ

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
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(R, X)
«Nqvuwgik,kC·Nsuwqrz|
2O;± W7L¹ºz:
R01 = Rin
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X ∈ Uδ qr©ik  ¶+wgk$| u G11 = 0 ¶­¹ºz:nutrt R01
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q1

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X
¶iu|
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qr¨yq{wwkC|
q1(X)
±

zx¨ ¹ºzL©ik
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X ∈ Uδ ¶ P qr%trz:k  wyz √c1 j@kCu|2wyguxw P qr%trz:kwz 12q1(X)‖ coshu1‖
−1
1
±2Ä,sw,qª¹
δ
qr,sEqrk$|Nwtrjut{t>¶wygik z:t{swyq{z:|
u
qrtrz:kwyzk@Ck$yz¶\u|
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qru~i~iyz4\qrjuxwyq{«:k$tr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δ > 0
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-jKZXI?MIKM  i
X ∈ Uδ 
Md 
  
 
q1(X) > 0
n ∀R ∈ Iδ := [1, 1 + δ], qj(R, X) ≥ 0 i j = 2, . . . , n, 2Òi± W7
n4 i
P
 
k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\NsKjV\#
-jKZXIMIKM
q1(X)
2L
≤ P ≤ q1(X)
2L
(1 +
δ
4
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2Ji± lﬀ7
MIK?M8I 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  
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#)jKetjK
Rin ∈ [1, 1 + δ] 
\jKZ\IuM8I M MIK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0XtjKMdeK
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i'M8I 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Rin =
P 2
c1
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‖ coshu1‖21 ,
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(u, c)
 
  jKetjKU
jMde JiUM8I 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j = 2, . . . , n
 4MIK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c
Fi =
√
cie
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Bi =
√
cie
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i = 1, . . . , n
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X ∈ Uδ u|  R ∈ Iδ := [1, 1 + δ] ±2²µkIk^$utrt<wgAuxw¹ºz δ sE$q{kC|:wyt{}jutrt>¶\wgik ¹ºsi|A/wqrz|
Φ

k©A|ik

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M(δ) > 0
u|

ρ(δ) > 0
sgﬂwyguxw
M(δ) → 0 ¶ ρ(δ) → 0 u δ → 0 ¶iu|  sg}wgAuxw
∀u, v ∈ (L∞)n Φ(u) ∈ B∞(0, M(δ)) u|  ‖Φ(u)− Φ(v)‖
∞
≤ ρ(δ)‖u− v‖
∞
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X
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u = Φ(u, R)
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∞
≤ C(G)|R − R˜ |
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
k©|k wgik ¹ºsi|A/wqrz|
g(R) =
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‖ coshu1‖21
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u
qr"ztrswyq{z:|}z¹
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P
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u′1(x) ≤ 0
¹ºz
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g(R) ≤ L
2P 2(2 + δ)2
q1(X)2(1 + δ)
.
v"|  kCwgkz|  qªwyq{z:|D2Ji± lﬀ7¶¨%kIk$k wgAuxw
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u˜ = Φ(u˜, R˜)
k^~6kCwqr«kCt{:±ﬃÄ,sw}¨%kMgAu4«k
‖u‖
∞
≤ M(δ) u|  ‖u˜‖
∞
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|g(R)− g(R˜)| ≤ 4L
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i = 1, . . . , n.
2>±Þ7
²kwyuwk]wgik ¹ºz:t{trzx¨qr|i@k^sit{wC¶¨gqrg*qvuQ$z|kC·NsikC|k z¹­wgkI¸Az:si|

'2d;±655=7%u|

2O;±65$lP7±
L¼

 
 £
 
 

I _ W 
-M
δ0 > 0
n MIK_ W 
-MkZ\qMOqjKjP
,i\j ZMdeK

M(δ) > 0
n
ρ(δ) > 0

NMO 
8i\cP
M(δ) → 0 Nn ρ(δ) → 0 
 δ → 0  ,
-jKZ\I M8I NM]i N δ < δ0   i X ∈ Uδ M8I 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∞
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∞
i
u
n
v

B∞(0, M(δ)) ⊂ (L∞)n

zx¨I¶Xq{¹
δ < δ0
u|

X ∈ Uδ ¶XwgikC|¹ºz:utrt λ ∈ [0, δ] ¶ßwgikCk@k$\qvwyIusi|iqv·Nsik u(λ) ztrswqrz|µz¹ u(λ) =
Φλ(u
(λ))
±Rfg\s$¶¨,k$u|

k©|ik wygik]¹ºsi|wqrz|
g(λ) =
2√
R01
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
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